Abstract
Materials and Methods

12
Strains
13
P. sordida YK-624 (ATCC 90872) and uracil auxotrophic strain UV-64 were used in this 14 study. The fungus strain YK-624, was isolated from a decayed wood and identified as P. sordida 15 (Hirai et al., 1994) . The uracil auxotrophic strain UV-64 derived from P. sordida YK-624 were 16 generated using a combination of ultraviolet radiation and 5-fluoroorotate resistance (Yamagishi et 17 al., 2007) . 
Materials and reagents
19
All sugars and glycoproteins for hemagglutination inhibition tests were from Nacalai Tesque 20 (Tokyo, Japan), Wako Pure Chemicals (Osaka, Japan), Calbiochem (La Jolla, CA, USA), or Sigma
21
(St. Louis, MO, USA). Sepharose 4B was from GE Healthcare (Uppsala, Sweden). Acid treated 
Erythrocytes
25
Rabbit erythrocytes were prepared as described previously (Kawagishi et al., 1994 , Kawagishi 26 et al., 2001 , Kawagishi et al., 2001 , Suzuki et al 2009 . Briefly, rabbit erythrocytes were washed 27 three times with 10 mM phosphate buffered saline, pH7.4 (PBS). A 10% suspension of the 28 erythrocytes in PBS (10.0 ml) was treated with Pronase E (4.0 mg) for 10 min at 45°C and then the 29 erythrocytes were washed three times with PBS and suspended at a concentration of 4% in PBS. rPPL was expressed using gpd promoter since gpd is expressed strongly and stably in many 34 species and the promoter has been used for endogenous and exogenous gene expression experiments 35 on many kinds of white-rot basidiomycetes (Alves et al., 2004 , Hirano et al., 2000 , Irie et al., 2001 .
36
Lignin peroxidase (LiP) is known as an extracellular heme protein peroxidases, and we have 37 previously constructed a gene transformation system for P. sordida YK-624 using gpd promoter for homologous expression of recombinant LiP (rLiP) (Sugiura et al., 2009) . Since these results of 1 homologous expression of rLiP have indicated that the extracellular secretion of this protein was 2 successful, we chose the SPL to secrete rPPL in extracellular region.
3
The procedure for constructing the PPL gene expression plasmid, pGPDpro-ppl, is shown in 4 Fig. 1 . The plasmid pPsGPD-EGFP, which was generated in our previous study (Yamagishi et al., 5 2007), was used for the construction of the ppl-expression plasmid. The ppl expression vector was 6 constructed by a series of PCR procedures using the primers listed in Table 1 . Primers gpdproF1 7 and gpdproR1 were designed to amplify the full-length sequence of the gpd promoter to introduce a 8 multi-cloning site (Kpn I-Afl II-Bgl II-Xba I) in the 3'-terminal sequence and a Spe I site in the 9 5'-terminal sequence of the gpd promoter, respectively. These primers were used to amplify the gpd 10 promoter using TaKaRa Ex Taq (TaKaRa, Kyoto, Japan) (step 1). Primers gpdterF1 and gpdterR1 11 were designed to amplify the region including the Nsi I site in the PsGPD terminator and to add a 12 multi-cloning site (Kpn I-Afl II-Bgl II-Xba I) in the 5'-terminal sequence of the PsGPD terminator.
13
These primers were used to amplify the PsGPD terminator fragment (step 2). A mixture of the step 14 1 and 2 PCR products was used as templates in a third PCR using the primers gpdproF1 and 15 gpdterR1 (step 3). The amplified DNA fragment and pPsGPD-EGFP were digested with Spe I and
16
Nsi I (New England Biolabs, Beverly, MA, USA) (step 4), and the digested DNA fragment was 17 inserted into the Spe I and Nsi I sites of pPsGPD-EGFP, yielding plasmid pGPDpro (step 5).
18
pGPDpro was sequenced to verify the absence of PCR errors.
19
The ppl sequence (GenBank Accession AB449246) was codon-optimized for Phanerochaete 20 chrysosporium (Fig. 2) and synthesized to add the genomic DNA fragment encoding the SPL in the The codon of ppl sequence (GenBank Accession AB449246) was optimized for P. of ppl in frame with the gpd promoter and gpd terminator (Fig. 3A) . The expression plasmid, 19 pGPDpro-ppl, was introduced into UV-64 using pPsURA5 as the marker plasmid. The presence of 20 the SPL-PPL fusion gene in each uracil prototrophic clone was confirmed by PCR using genomic 21 DNA as the template (Fig. 3B) . Fifteen regenerated clones were cultured in Erlenmeyer flasks 22 containing Kirk culture for 7 days, and the culture liquid from each flask was used to confirm the 23 hemagglutination activity. Most of the transformants displayed hemagglutination activity, and 24 rPPL-6 (16 titer/mg protein) showed the strongest lectin activity among them (Fig. 3C) , and it was 25 therefore used for subsequent analysis. Wakimoto, T., Asakawa, T., Akahoshi, S., Suzuki, T., Nagai, K., Kawagishi, H., Kan, T., 2010.
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